PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTER NATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERA^N 



(SI) International Patent Classification « 
A61K 9/00 



Al 



(21) International Application Number: • PCT/EP95/00917 



(22) International Filing Date: 



13 March 1995 (13.03.95) 



(30) Priority Data: 
9404945.9 



15 March 1994 (15.03.94) 



GB 



(11) International Publication Number; 
(43) International Publicat ion Date: 21 September 1995 (21.09.95) 

(81) Designated States: AM. AT, AU, BB. BO. BR. BY. CA. CH. 

&ft&W* rT, RO. RU. SD. SB SO S, SK, 

TI. TT, UA, US, UZ, VN, European patent (AT, BE, CH, 
DK, ES. FR. GB. GR. IE, IT. LU, MC. NL, PT. SE). 
OAPI patent (BF, BJ. CF. CG, CI. CM, OA. ON. ML MR, 
NE SN. TD. TG), ARIPO patent (KE, MW. SD, SZ. UG). 



m)ADDllcant (for alt designated States except ^ GLAXO 
(71) APP^yp^^TED [gb/GB]; Glaxo House. Berkeley Av- 
enue. Greenfoid, Middlesex UB6 0NN (GB). 

fiZS^t (for US only): HALLWORTH Gerald. 

Wynn [GB/GB]; Glaxo Research and Development Limited, 
Park Road, Ware, Hertfordshire SG12 0DP (GB), 

(74) Agents: DAWSON, Hugh, B. et al.; Glaxo Glaxo House, 
U 8 Berkeley Avenue, Greenford, Middlesex UB6 ONN (GB). 



Published 

With international search report. 

Before the expiration of the time limit for amending he 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: INHALATION COMPOSITION CONTAINING LACTOSE PELLETS 
(57) Abstract 



05/25/2001, EAST Version: 1.02.0008 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States 
applications under the PCT. 



AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Paso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


ci 


Cote d'lvoire 


CM 


Cameroon 


CN 


China 


cs 


Czechoslovakia 


cz 


Czech Republic 


DE 


Germany 


DK 


Denmark 


ES 


Spain 


Fl 


Finland 


FR 


France 


GA 


Gabon 



to the PCT on the front pages 



GB 


United Kingdom 


GE 


Georgia 


GN 


Guinea 


GR 


Greece 


HTJ 


Hungary 


IE 


Ireland 


rr 


Italy 


jp 


Japan 


KE 


Kenya 


KG 


Kyrgystan 


KP 


Democratic People's Republic 




of Korea 


KR 


Republic of Korea 


KZ 


Kazakhstan 


LI 


Liechtenstein 


LK 


Sri Lanka 


LU 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MD 


Republic of Moldova 


MG 


Madagascar 


ML 


Mali 


MN 


Mongolia 



pamphlets publishing international 



MR 


Mauritania 


MW 


Malawi 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad end Tobago 


OA 


Ukraine 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 



EAST Version: 1.02.0008 



WO 95/24889 



PCT/EP95/00917 



1 



10 



15 



20 



25 



30 



Inhalation conposltfon containing lactose pellets 

The present Invention relates to an Improved pharmaceutical composition, in 

particular a powder composition suitable tor inhalation. 

Numerous medicaments, especial* those .or the ueatmen, ol res^tory 

conditions such as asthma, are administered by inhalatron. Smce the drug acts 

"recTo »o targe, organ much smalter „„an«es o. the aCve ,ngred,en, may 

be used, .hereby minimising any potential side effects caused as a ^result - 

syaemic absorption. The efficacy o. tr»s route o. Mi- 

limited by the problems encountered in making approbate and consent 

dosages available to the lungs. The deliver systems currenUy avaHabFare 

pfeSSed metered dose inhalers, nebulisers and dry powder inhalers. 

Metered dose inhalers require good coordination o. actuation and inhalation in 

order to achieve consistent dose administration; this coor*nat,on may be 

«1 ,or some patten*. Nebulisers are eflecttve but are relattve y 

and bu«<y and as a result are mainly used in hospitate. A vanety o. dnr pjasSpr 

fnhalers have been developed and. since djy,^^ ^*^ rely on the 

Sn^ S associated with the use o. metered dose .nhalers do no. 
apply. 



^ a^i^^ ^e a tfl^lSS^ w^aro^it. Unfortunately, 
^^T^rst^eTlor M micronised P-** 
high bulk volume and have ve„ poor flow cha/adenstics due , , the cohe e 
forces between the individual particles. These charactenst.es create handling 

during manufacture o. the medicament powder ancl 
mlTmporLy. adversely aHec, M a*ura,e £ 
the inhalation device. A number o. proposals have been made .n the literature 
to improve the fluidity ol dry powder pharmaceutical formulahons. 

GB1520248 describes the preparation of soft pellets of finely powdered sodium 
cr™e S have ^factory fluidity v*n the r servoir o, the .nhater 




1.02.0008 



WO 95/24889 



PCT/EP95/00917 



10 



15 



20 



25 



30 



device but have sufficiently low internal coherence to break up into finer 
particles of medicament when introduced into the turbulent air stream in the 
mouthpiece of the device. Numerous other published patent applicat.ons 
suggest the use of carrier materials, for example GB1402423, particularly of 
coarser carriers with particles having sizes falling within a given range, for 
example GB1242211. GB1381872. GB1410588, GB1478020 and GB1571629. 
More recently WO87/05213 describes a carrier which comprises a 
conglomerate of one or more solid water-soluble diluents and a lubncant, EP- 
0260241 describes a lipid-based dry powder composition, and US5143126 
describes a method of preparing flowable grain agglomerations of formoterol 
and lactose. Unfortunately the selection of the particle size of the drug and 
excipient and of the ratio of drug to excipient inevitably involves a compromise 
between adequate bulk and flow properties for metering and the desired 
redispersability of fine particle drug in the inhaled air flow. 




3 of the ^ctmstm^^^^^^^^t^^ /^^^ 

oe sw ^™ JIM , < 

f |g||^^miG^^ 

Medicaments which may be administered in the powder compositions according 
to the invention include any drugs usefully delivered by inhalation for example, 
analgesics, e.g. codeine, dihydromorphine, ergotamine. fentanyl or morphine; 
anginal preparations, e.g. diltiazem; antiallergics, e.g. cromoglycate, ketotifen or 
nedocromil; anti-infectives, e.g. cephalosporins, penicillins, streptomycin, 
sulphonamides. tetracyclines or pentamidine; antihistammes. ag. 
methapyrilene; antWnflammatories. e.g. beclomethasone. flumsolide. 
budesonide. tipredane. triamcinolone acetonide or fluticasone; antitussives, e.g. 
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0 „haHrinP adrenaline, fenoterol, formoterol, 
noscapine; * nylpropano lan^ne. pirbuterol, 

.sop— ^r^siZt^Z Lthanne. «*— ■ 

reprotero. nmrterol. ^ 

oro.ptenal.ne or ' „ ... ^nodde; anlloholinergios e.g. 

aminolmethyllbenzenemethanol; (MM « hydrocor9so „e o, 

ipratropium, atropine o, ITne theophylline »- 

prednisolone; "^".""fiSlZ,*** and peptides. e.g. 
th eophy,lina,e o, *eophy » .. - »^ ^ in „. „, «. ^re 



the medicament. 



« h mPriinaments for administration using powder 
PartiaJ ,arly Pf^T Jth the invention include anergics 
5 compositions in accordance wu treatment of 

bronchoditotors and ■*^^ttir«- W . ^ «*» 
respiratory disorders such as asm™ jy as the free base or as 

cromogVcate ,e.g. as.be -*» ^ ^ (e ,. as.be 

WB su^a te ^). S a 1 ^(e.g.««-»a ^omemasone 

20 sulphate ^ fl Lsone Prop'0-.e or H^mino- 

3*MMh»V>P 1 (2pyn Mctora e,„asone diprop.onate 

rssr— ? ~ - — — - 

25 preferred. 

k . thn =B skilled in the art that the powder compostoons 
„ ^ be appreciated ^by .hose ^ ^ „ TO(e 

lpra.roplum.and isoetharine and phenylephnne formulas. 
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« -moglycate. sterol JH«^T" °' ' S °~ « -*» 
The final powder composition desirahh, ^ ■ 

lactose pellets. ' * med "=™9"i Native to the weight of the 

'» The internal strength or coherence of iho la** 

mixture of W and -sor pellets u!!f ' *" Cs °"" laotos <> pellets) „ a 
Inventior, contains -sor lactose peilets^Ta embo<1 " ne "> of the 

lactose pellet are friable and JZ?££ . ^ ™- 

15 S ^'a,,^ctu M erI« ^ "* " ,a ' "» >"* 

when fluidised within a containrirZl^T tranSPO ' , ' 5,ora 8 ea « 
'^ndedtodisc^etheconpostoa^not: ?** *- whi * « * 
container or bulk reservoir and yeZvT? 8 " mVen " 0n e * <»« dose 
-acfose pannes w egresslTa^^r "*° MePm *"» "*«*» 
20 o. the mnaler device. The tESt*" *• ""N— 
determined by methods known .„ .J. I?* 1 «" P** may be 
simple strength test such as that £Z1 'I" "*• ,or ««"»* by a 
P*ts have a oush,^ weight be^Ts Pre ' 9red 
SO and 200H,. especially ^weenlo 1"?^"* ""k^ be "™" 
* -^^^•JE^^'^ measured in 

The lactose pellets optionally contain „„„ 
Pharmaoeutlcally acce ptable in™**-,. " ° n9 °' more conventional 
coiouring and " **»• — * 

Pre^cons,s,essen«a,ryo, m iJ„eS se ^: r ' 
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US5143126. Alternatively, microfine lactose parties ma, be wet pel eted by 
tumbling In a container together with a minimal amount of Irquid (see .or 
example review by C. Orr (1966), Particulate Technology. Chapter 9. publrs ed 
2. New York,. Suhable Bquids we, me Wose panicles adequate* 

5 wLu. dlssoMng them and have a sufficiency fcw boi«ng P«**«"£»* 
evaporation from the pellets thus formed and may be selected torn for 
example alkanes, halogenated alkanes, alcohols, esters and ethers. Suttable 
ZIl dude, for example cvclohexane, "-hexane, chioroform, memyene 
chTrtde. CFC- 13, methanol, ethano., isopropanol, ethyl acetate and acetone 

0 Thd mLres thereof. Lacfose pellets may also be prepared, for example by 
-1 aggtomerason in a fluldised bed or by spray drying a sluny o, the 
lactose particles. 

The preparation and storage of lactose pellets is desirably earned out under 
I hydrous condMons to oblate any adverse effects 
,5 arength of the lactose pellets. Lactose is generally utrksed m the torn, of its 
InoCdl. . which solvate corfains approximator, 5% w/w bound wafer^ 
5 me lactose pellets are substantially free of unbound water (free 
?2 for example containing fess than 1%, particularly less man 0.1% by 

20 preferred. 

Once formed, the lactose pellets may be admixed with microfine particles of one 
oTlTLicaments. optonalf, togelher w*h one or more co— 
pharmaceufaily accepWe ingredients, using convemrona, technrques to 
prepare the powder compositions according to the invent™. 
25 In one preferred embodiment of the inventon the microfine medicament 
L*s rcoated onto the lactose pellets while tumbling, either as a to 
ptwdt suspension or soluflon of rnedfcament Coaflng 

IMds" S va-y according to the medicament used but may .nciude. for 
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example, cycbhexane, n-hexane, chloroform, methylene chloride, CFC-113, 
methanol, ethanol. isopropanol, ethyl acetate and acetone and m-xtures thereof. 

Suitably a low wetting volume, for example 0.6:1 v/w liquid : medicament powder 
fs em P oyed in the layering process to prepare coated pellets. However such 
Tncentrated suspensions of certain medicament and liqu.d comb.nat.ons may 
Te too viscous to be layered in this manner and it may be necessary andfcr 
des rable to prepare coated pellets by continuous or interment spraymg of a 
Z ^ LUe* suspension onto the lactose pellets under cond*ons o 
Lrolled evaporation. AKernativery, the lactose peHets * 
Tp^yed with a suspension of medicament in a suitable «»*^ 
followed by evaporation of the liquid to provide med.cament-coated lactose 

pellets. 

For all layering processes It Is desirable to restrict the size range of the core 
and 3 . nay be advamageous to pass the iaclose pellets through 
onet ml sie.es to remove over or under-size pe«s before layenng w*h 
nTcaTnt Desirably the lactose peliets have a diameter wMn tbe range of 
™,o 1000 micrometres, particularly 160 to 1000 rrfcrometres, lor example ,n 
the range of 200 to 800 micrometres. 

I„ an alternative embodiment the micronised medicament partc.es ,<m < be 
pelleted by methods known or analogous to methods known ,n the art Alter 
pe lg. he medicament pellets may be ad*ed w«h the lactose pelle* to 
a powder compost according to the invention wh*h compos a, 
M one medicament pel*, comprising a M of m,cro«ne m*mm* 
particles and at least one lactose pellet compnsmg a p,u. a .»y — 
Lse particles, each of said pellets having a diameter of from about 50 to 
about 1500 micrometres. 

The powder compositions according to the Invention optionally «"«*"■" 
ml »nventional pharmaceutical!, acceptable Ingredients such as d luen s 
eTflaCrtn JL The particle sfce of any such ingredients * pMV 
Z sucTas to substantially prevent their inhalation in<o «- »ronch,al syaem 
rponTdlst^on of the powder compost, desirably in me range o, 60 to 
1000 micrometres. 
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The final powder composition desirably contains 0.1 to 90% w/w. preferably ■ 1 to 
20% w/W of medicament and 10 to 99.9% w/w, preferably 50 to 99% w/w of 

lactose pellets. 

I, is important that the powder compositions according to the invention are 
5 manufactured, packed and stored under substantially anhydrous cnMon. 
Preferably the powder compositions contain less than 1%. especially less than 
0.1% w/w of unbound water. 
^The compositions according to the invention may conveniently be filled i into a 
fbulk storage container, such as a multi-dose reservoir, or ,nto unit dose 
,0 lafners'such as capsules, cartridges or b«er packs, which «- 
with an appropriate inhalation device, for example as descnbed ,n QB2041 763 
ZZ™* ™^. GB2064336: GB2129691 or GB2246299. Such 
\ tobaiers which contain a condition according to the invention are novel and 
HL a further aspec, o, the ,nven«on. The commons « 
IS particularly suitable tor use with muM-dose reservoir-type inhaler devices .n 
SlvM * metered e.g. by volume from a bulk powder container 
into dose-metering cavities. The lower limit of powder deliver, which may be 
accurately metered from a multi-dose reservoir-type inhaler device is m the 
region of 100 to 200 micrograms. The formulations of the present invention are 
20 particularly advantageous for Wghly potent and hence low *- 

LcameL which require a high rate of extent for use -n a mult,-dose 
reservoir-type inhaler device. 

Dry powder inhalers are designed to deliver a «xed unit dosage of medicament 

1 K . , m *n snnn microarams medicament 

per actuation, for example in u« •■ ^ 

25 per actuation, preferably 25 to 500 micrograms. 

Administration of medicament may be indicated for the treatment of mild 
moSe or severe acute or chronic symptoms or for prophylactic reatment 
^be appreciated that the precise dose administered wii. depend on the age 
I lln of the patient, the particular medicament used and the f = 

30 of administration and v*>. uKimately be at the 

physician When combinations of medicament are employed the dose of each 
'component of the combination vrfi. in genera, be that employed for each 
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component when used alone. Typically. M*M» m •» one or mo,, 
times, for example from 1 to 8 times per day, gwng for example 1 .2,3 or 4 un* 

doses each time. 

Thus for example, each actuation may deliver 25 micrograms salmeterol. 100 
Thus, tor examp , micrograms fluticasone propionate 

> micrograms salbutamol, 25, 50, i« or «u » 

or 50. 100. 200 or 250 micrograms beclomethasone d.prop.onate. 

flushing Test 

A number of tests for the fna»y (strength or internal cohere**) of pe»e« or 

,o assess the crushing weight of pellets according to the .nvenhon. 

Thus a single pellet was placed on a marked centre position on a base slide 
5 and XwTfrom at™ through a stereomicroscope. Microscopy -+m 

TerX were used as weigh*, either 22mm square (mean SD 
coversups weio u weiaht was supported at one 

or 16mm circular (mean 75mg.SD4mg). The *stwe.gn j was w*» 
side and released by sliding the support away laterally Any f* « ™* 
SUd by standardising the peilet diameter. When « not 

20 fracture or crush the pellet, further weights were applied sequent* 

Weak pellets characteristically showed crushing of the upper surface and a 
Z dCL brea*. at mea, crushing weights of iess than 500mg. preferably 

less than 250mg. 

The invention is illustrated by the following examples, 
ionised .Cose monohydaae (2g, was 

scin,«on - and 0-1 - £- by 

3„ ^£Z£«.£*->~"»**« P'™*'^ 10 
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^mMZzissm^sum ^ g ^ . |cal glass 

Micronised lactose monohydrate (SC >g) "* p » „ , owards entry, 
parsing pan o. 160mm ^ pan was mounted in 

1 an a*, driving spindle ^^"em Jand run a, 30 rpm 
t „e driving chucK oi an a iac.no * ^ ^ gaue , he [equired 

(peripheral angular velocity •= 0.25ms j. ove[ a ^ 

L pattern in which the powder f^**?"*", CF0 . 113 (30ml) was 

B!2BB!!e-3-J<2 als! '^ asaJ!S '' aE ^ th(r ,, fflh sanies, 

Uctosepel^spreparada^to^^ geved tect0s9 

Ml sieves to provide a ^ ^ (100rng) end then 

pellets W were mixed * ^ ~ ed ^~ 3 (60ul) was applied to the 
me nrbdura was placed in a , «JLW> ^ 1 ^ ^ for 2 

1-^^*^ , S^S»*.V oversize 
minutes and the pellets were immedraleiy store 
ralnsOSOOumlwereremovedby^ng. 

^sacttSGfSSH**** ^ ' a,e,ed P * 

The drug was !*•»..»•—- - drag delivery Le. reom»»~» • 

„ re weaK as required and ^^^—on device as measured 

^Haojested e. g . lor da«vary ^ » «^ rence „ me ^^^ger 

by the tJtHa^l^n. ^sitlon of «h^_en«edJose_m_ 
essey means -Determmatron ( the g^^^ 
^...MinhalaaonsusrngAga^usAasda 

^SjK04-2u;,Appan*x WlIC 
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p ^mplBS 4 to ft - ' ar<"Sfi ps'lets 

Lactose pellets were prepared as described in Example 1 using either 
cyclohexane, acetone or CFC-113: absolute ethanol (50:50 v/v) in place of 
CFC-113. 

Fy^ ryiplR 7 - I flfftysB pallets 

Micronised lactose monohydrate (approx 5g) was shaken by hand over a 710um 
aperture sieve to produce friable lactose pellets. 

Micronised lactose monohydrate (1g) was tumbled in a rotating glass vial for 20 
minutes to produce friable lactose pellets (42% in sieve range 250-71 Oum). 
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CLAIMS 

1 A pharmaceutical powder composition suitable for inhalatidr^om^ 
Lie Prides of medicament and at least one lactose pellet hav,ng a 
diamter of from about 10 to about 1500 micrometers, which pellet compnses a 
plurality of microfine lactose particles. 

2 Apharrr^uticalpovrtercom^ 

3 A pharmaceutical powder composition according to claim 1 or claim 2, 
LI a, last about 90% by weigh, of iha mioofine parMes of lactose have a 
diameter of less than about 15 micrometers. 

15 4. A pharmaceutical powder composition according any preceding claim, 
wherein said at least one lactose pellet Is hard or soft 

5 A pharmaceutical powder composHion according to claim 4, wherein tine soft 
Lose pellet has a oushing weight of about 50 to about 500mg as determ.ned by 

20 the crushing test described herein. 

6 A pharmaceutical powder composition according to claim 5, wherein the soft 
Lose pit hasaoushing weight of about 50 to about 100mg as determ,ned by 
the crushing test described herein. 

7 A pharmaceutical powder composition according to any preceding claim, 
wherein the medicament is selected from the group consisting of ant.-al.erg.es, 
bronchodilators, anti-inflammatory steroids and mixtures thereof. 

30 8. A pharmaceutical powder composHion according to claim 7, wherein the 
medicament is salmeterol xinafoate. 

9. A pharmaceutical powder composition according to claim 7, wherein the 
medicament is salbutamol sulphate. 

35 
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10. A pharmaceutical powder composition according to claim 7, wherein the 
medicament is fluticasone propionate. 

11 A pharmaceutical powder composition according to claim 7, wherein the 
L^menus beclomethasone dipropionate or a physiologically acceptable 

solvate thereof. 

12 A pharmaceutical composition according to any preceding claim, wherein the 
microfine particles of medicament form at least one medicament pellet. 

13 A process for preparing a pharmaceutical composition according to any 
LdinTdaim. Uprising admfcing mi*of,ne particles ,rf 

Lt one lactose pellet having a diameter of from about 10 to about 1500 
micrometers, which pellet comprises a plurality of microfine lactose part.cles. 

14 A process according to claim 13, wherein the admixing comprises coating 
the lactose pellets with a liquid suspension or solution of med.cament 

15. An inhalation device comprising a compound according to any one of claims 
20 1to12. 

16 A composite, according to any one of claims 1 to 12, wherein the 
Lcament is selected from the group consisting of antics. 
Tutors, anMtfammato* steroids and m*ures thereof, for use „ the 

25 treatment of respiratory disorders. 

17 A method of treating respiratory disorders which comprises administration by 
inhalation of an effective amount of a pharmaceutical powder • comp—on whrch 
comprises microbe parades of medicament selected from •» 

30 of anti-allergics. bronchotflators. an^ammato^ sterords 

and at least one lactose pellet having a diamete, of from about 10 to about 1500 
micrometers, which pellet comprises a plurality of microfine lactose parses. 
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